A three-dimensional model of an anti-lysozyme antibody.
The primary amino acid structure of the lysozyme-binding antibody, HyHEL-10, as determined by amino acid and nucleotide sequencing was utilized to construct a scale model of the Fv (variable region domain of immunoglobulin) using energy-minimized torsional angles of the McPC603 Fv as a prototype template. This model was in turn used as a template for generating a computer-built set of co-ordinates, which were subjected to a total of 600 steps of Adopted Basis Newton-Raphson energy minimizations using the program CHARMM. Only minimal shifts of the backbone (root-mean-square 0.76 A) were required to give an energetically stable structure with a favorable van der Waals' energy. Several notable features were evident from both the scale model and the energy-minimized computer model: (1) the shape of the antibody combining region is that of a very shallow concavity approximately 20 A X 25 A; (2) the concavity is acidic and non-hydrophobic and is bordered by hydrophobic segments; (3) the lower portion of the combining site is dominated by a cluster of tyrosine residues over the L3 and H2 areas; (4) a somatic mutation encoded by the J region of the heavy chain (JH) may contribute significantly to the complementarity of heavy chain H3 to the epitope on hen egg white lysozyme. In addition, the space-filling energy-minimized model revealed that residue 49L, a framework residue, was prominently exposed and accessible in the center of the combining-site concavity. The model suggests that variation in length of complementarity-determining regions may function not only to change directly the shape of the antibody combining site, but may also influence indirectly the nature of the antibody surface by changing the accessibility of residues not usually involved in antigen binding.